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Preface
Geometric and Algebraic Combinatorics
The present issue of the European Journal of Combinatorics is devoted to the theme ‘‘Geometric
and Algebraic Combinatorics’’.
A central concept in this area is the Association Scheme. On one hand it can be a tool for a better
understanding of combinatorial objects, such as error correcting codes, block designs, point-line
incidence geometries, permutation groups, spherical designs, and mutually unbiased bases. On the
other hand, many association schemes are interesting objects in themselves (cyclotomic schemes,
distance-regular graphs), which makes existence conditions and structure theorems important.
Algebraic tools like eigenvalues are extremely important for studying association schemes, but are
also useful tools in their own right for studying the structure of graphs. Also incidence geometries,
especially projective and affine geometries over finite fields are often related to association schemes,
but as expected, here geometric methods play a more important role. Incidence geometries also have
several direct connections with other discrete subjects, such as permutation groups, error correcting
codes, and combinatorial designs.
The issue contains eleven articles, which we’ll briefly review.
1. LeCompte, Martin, and Owens show the equivalence between real mutually unbiased bases and
a certain class of association schemes, i.e., the class of Q-antipodal Q-bipartite 4-class cometric
association schemes.
2. Ikuta andMunemasa discuss pseudocyclic association schemes inwhich each relation is a strongly
regular graph. They find that the eigenmatrix carries the structure of a symmetric design, and find
new examples of such schemes that are not amorphous.
3. Fernández-Alcober, Kwashira, and Martínez study cyclotomy over products of finite fields to
construct new divisible difference sets, relative difference sets, partial difference sets, and three-
class association schemes.
4. Jurišić, Terwilliger, and Žitnik study distance-regular graphs with light tails, i.e., with a certain set
of Krein parameters vanishing. They find several characterizations in terms of the parameters, and
show the connection between light tails and 1-homogeneity.
5. Using results on Hadamard difference sets, Haemers and Xiang construct regular graphical
Hadamard matrices of negative type of order 4m4 for positive integers m. These Hadamard
matrices provide strongly regular graphs with new parameter sets.
6. Cioabă, Van Dam, Koolen, and Lee give a lower bound for the spectral radius of graphs with fixed
diameter, and construct examples that show that the bound is of the right order. These results are
also related to the extremal degree/diameter problem.
7. Huang and Weng consider the so-called flipping puzzle on a graph. Flipping puzzles are related
to groups generated by transvections, to Coxeter groups, and Lie algebras.
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8. Struyve shows that a generalized quadrangle that is embedded in a metasymplectic space as
points and hyperlines, is a Moufang quadrangle if a certain extra condition is satisfied.
9. De Bruyn extends a result on symplectic and Hermitian dual polar spaces and locally
subquadrangular hyperplanes to the infinite case.
10. De Wispelaere, Huizinga, and Van Maldeghem determine the Veronesian embeddings of
Hermitian unitals. As a consequence they derive that certain geometric objects related to
Veronesians, Grassmannians, and trialities coincide.
11. Dodunekov, Storme, and Van de Voorde give a sharp lower bound for the number of uncovered
points of partial covers of PG(n, q) by hyperplanes, and study the case when the number of
uncovered points is upper bounded.
The name ‘‘Geometric and Algebraic Combinatorics’’, abbreviated to GAC, is also carried by a series
of conferences held in Oisterwijk, The Netherlands. The papers in the volume are based on, or related
to talks given at GAC 4, the fourth conference in this series held from August 17 to 22, 2008. See
[1–3] for papers related to GAC 1, 2, and 3. The conference GAC 4, and consequently this special issue,
couldn’t have been established without the financial support of
• KNAW, the Royal Netherlands Academy of Arts and Sciences,
• NWO, the Netherlands Organisation for Scientific Research,
• The Dutch mathematics cluster DIAMANT,
• Tilburg University (Department of Econometrics and Operations Research, and the Business and
Economics Research Institute CentER).
We are grateful to these sponsors, to all participants of the conference, and to the contributors and
referees of this special issue.
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